An alternating light-dark system is described under which etiolated bean (Phaseolus vulgaris) leaves form selectively chlorophyll a.
80 cm above the plants, were used; one light provided to the plants 120 lux (75-w lamp) and the other, 2000 lux (Phillips Ultrilux, 500 w).
The chlorophylls were extracted totally by grinding 1 g of leaves in a mortar with 4 ml of pure acetone, followed by several extractions with 80% acetone to a final volume of about 30 ml. The extract was filtered twice, and the absorbance was measured in a Bausch & Lomb Spectronic 505 spectrophotometer. The chlorophyll concentration was calculated accordingto MacKinney (8) . In some cases the pigments were transferred to ether, after which absorbancies were measured. The Chl a, Chl b, and protochlorophyllide concentrations were then calculated according to Koski (7) . In some samples the pigments were separated by paper chromatography, according to Chiba and Nogushi (5) In some experiments, the leaves, after exposure to the 120-lux light-dark system, were further exposed to 1500 lux for 30 sec. The pigments were then extracted and their concentrations were measured after transfer to ether. It was thus found that exposure of the leaves to 120 lux for 2 min transformed most of the protochlorophyllide to chlorophyllide; only 3 or 4 ,g of protochlorophyllide were left, of which about 1 jg could be phototransformed to chlorophyllide after further exposure of the leaves to 1500 lux for 30 sec.
The absolute amounts of Chl a and Chl b synthesized under the light-dark cycles system are shown in Figure 1 . It is evident that the amount of Chl a formed increased with the number of light exposures to which the plants were subjected. The rate of Chl a biosynthesis remains constant during the first 40 to 50 cycles. This is expected, since during the 98-min dark period the amount of protochlorophyllide synthesized by the plant tissue has reached its maximal value (4) . Eventually a plateau is reached when the net production of protochlorophyllide ceases (4) . Figure  1 also indicates a negligible accumulation of Chi b, especially after the first 40 to 50 light-dark cycles. This accumulation was found to start earlier in older plants.
In some samples of 4-day-old leaves exposed to less than 30 low intensity light-dark cycles, Chl b was found, spectrophotometrically, to be present in 3-or 4-ug quantities per g fresh weight. However, it was impossible to separate and trace by chromatography any Chl b from these samples. Figure 2 shows the absorption spectrum of an 80% acetone extract of plants subjected to 31 high intensity light-dark cycles. The absorption peaks of pure Chl a are evident, as well as a peak at 473 nm which is due to carotene. Comparison is also made with the spectrum of chromatographically pure chlorophyll a. The concentration of the latter was adjusted in order to obtain equal, maximal absorbancies for the extract and the solution at the red band. Figure 3 gives results of a representative set of experiments in which etiolated bean leaves were exposed to 57 light-dark cycles of 2000-lux intensity and then transferred to continuous light of 1000 lux. As can be seen, the Chl a continues to accumulate, while at the same time an increase in the rate of Chl b synthesis is observed, followed by a dramatic drop of the Chl a:Chl b ratio which reaches a value of 4.5 within 4 hr.
The reason for the block in the biosynthesis of Chl b, in the alternating light-dark system described above, remains to be studied. We can speculate that the plants under these conditions form only the Chl a containing Photosystem I (6). This intermittent light-dark system seems to be very promising in the study of photosynthesis and in the formation of the photosynthetic apparatus during greening. In addition, this system seems to be ideal for testing the hypothesis that Chl a is the precursor of Chl b (3), and for examining further the possibility that the conversion of Chl a to Chl b is photochemical rather than biochemical.
